SUMMARY One hundred patients with aphakic detachment were treated with temporary balloon buckles. The balloons were deflated and withdrawn after seven to 10 days. Permanent attachment depended on cryo-or laser-induced adhesions round the break. The procedure was initially successful in 79 patients. Ten retinas became detached again after the balloon was withdrawn and required a more permanent buckle. Sixty-nine retinas remained attached. The final results after additional operations were equivalent to those obtained by traditional methods, but significantly fewer complications occurred. The balloon procedure tests the validity of routinely encircling aphakic detachment.
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Between June 1977 and February 1984 the authors treated 100 aphakic detachments with temporary balloon buckles in a prospective trial. The wisdom of including aphakic detachments in the balloon trial may be questioned. Aphakic detachment is thought to be associated with a special degree of vitreous traction and multiple undetectable holes in the retinal periphery.' For these reasons it has been almost universally treated with an encircling band. The band is supposed to counter.the special traction and to wall away the small undetected breaks.
Materials and methods

PATIENTS
Each of the 100 patients who were selected for the balloon procedure had suffered a retinal detachment thought to be caused either by a single break or by a group of closely placed breaks that did not subtend a retinal arc greater than 6 mm, or 1 clock hour, as measured at the equator. The patients were consecutive and otherwise unselected. Forty-five patients were treated in Tubingen, West Germany, and 55 in *The John Milton McLcan mcdal lccture to the Cornell Alumni, New York, 4 
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New York. Ninety-four patients had undergone an intracapsular lens extraction and six an extracapsular procedure. Five of the 94 had received iris-supported intraocular lenses (Table 1) . The time interval following the cataract operation was less than one week for 16 patients and more than one year for 57 ( Table 2) .
The detachments were confined to one or two quadrants in 63 patients and to three quadrants in 24; they were total in 13 ( Table 3) . The macula was attached in 45 patients, partly detached in nine, and completely detached in 46 (Table 4 ). The retina had been detached for less than one week in 43 patients and for more than one month in 11 (Table 5) . Of the retinal breaks that could be identified 85 were flap tears, horseshoe in shape, and 10 were round. In five patients the shape of the break could'not be determined; the balloon was used to probe an area of suspicion in the retina that was thought most likely to contain the superior break.2 In 47 cases the break was beneath or adjacent to a rectus muscle, and it was necessary to place the balloon at least partly beneath the muscle. The average distance of breaks from the limbus was 13 mm (Table 6) .
Some evidence of preretinal traction was found in 64 patients. Unequivocal evidence was present in 24, in the form of star folds in 11 eyes and vitreous incarcerated in the cataract wound in 13 eyes. In 40 (Fig. 1 ).
TECHN IQUE
The technique for aphakic patients was similar to one that had previously been described.3 Essentially, the break was localised transconjunctivally with the cryoprobe or the Urrets-Zavalia localiser and its location marked on the conjunctiva with ink. The balloon catheter with its stylette in place (in the latter part of the study) was inserted into the parabulbar space through a small puncture in the conjunctiva, was manoeuvered beneath the localising mark, and was inflated with 1 ml of saline. Acting like a large elastic explant, it closed the retinal break and caused absorption of subretinal fluid in most patients. If a larger buckle was required, additional fluid was injected after an interval long enough for the intraocular pressure to return to normal (15 to 60 minutes) or on subsequent days. The balloons in this series were deflated and withdrawn after an average of seven days (New York) or of 10 days (Tubingen). Permanent attachment was sought by one of two methods. In Tubingen adhesions were induced by contiguous transconjunctival cryopexy around the break prior to insertion of the balloon. In New York two rows of interrupted laser applications were used to encircle the break after it came in contact with the balloon buckle, usually on the day after insertion. All the patients underwent surgery under local anaesthesia. In New York 53 patients received a retrobulbar injection of 2 ml of lignocaine 2%, in two patients the balloon was inserted under topical amethocaine 1%. In Tubingen, from 1983, the retrobular injection of lignocaine was replaced by a subconjunctival injection limited to the quadrant of the balloon insertion.
After surgery the patients were fully mobilised. They were examined daily for one week or until the balloon was withdrawn. One week after its withdrawal they were examined again, and if the retina was attached, they were allowed to resume their usual activities. They were asked to return for followup examinations at one month, six months, one year, and then yearly. They were taught how to check their visual fields and were advised to return immediately if they perceived a defect. The minimum follow-up for the patients in the series was six months, the maximum was 66 months, and the average was 32 months.
Results
ANATOMICAL RESULTS
In 88 patients the balloon closed the retinal break for which it was intended. Subretinal fluid was absorbed completely in 79 (after one day in 70) ( Table 8 ). In the other nine patients reattachment was only partial. Although the balloon closed the break for which it was intended, fluid receded to the level of a second break that had not been detected prior to the operation (Fig. 2) . The shape of the residual detachment pointed to the location of the second break, and it was found in seven patients. In five of the seven the second break was buckled with a sponge, and the remaining fluid was absorbed promptly. The other two patients recovered 20/200 vision when the superior parts of their retinas became reattached after the balloon insertion, and they refused a second Ten of the 79 patients whose retinas became completely attached after the balloon insertion experienced redetachment after the balloon was deflated and withdrawn (Table 9 ). In three patients a second undetected break adjacent to the primary break was the cause; it had been temporarily closed on the edge of the balloon buckle but reopened after the balloon was withdrawn (Fig. 3) . In seven patients vitreous traction on the flap of the tear overcame the laser-induced adhesion and reopened the break (Fig. 4) . All the redetachments occurred among the (Table 10 ). In three the balloon was placed too far from the centre of the break, and an unsupported edge of the break leaked. All three retinas became reattached when the balloon was inserted in the correct place. In eight patients the procedure failed either because we never found the superior break (five patients) or because of unrelieved traction (three patients). The eight were treated with extensive circumferential buckles or encirclements, but only one retina in each category became reattached. In one patient-a diabetic with an iatrogenic break 22 mm from the limbus-the procedure failed when the balloon slipped into the At three to four weeks after surgery vision in most patients with preoperative macular attachment was unchanged or slightly improved, and the results clustered around 20/20 (Fig. 5a) . Improvement was probably the result of clearing of the media. Four patients lost one or two lines temporarily. Although we did not confirm it with fluorescein, the cause was probably cystoid macular oedema. At six months those four had recovered, but four others had some loss-one from uncontrolled glaucoma, two from progressive macular degeneration, and one for undefined reasons (Fig. 5b) .
In all but one of the patients with partial macular detachment prior to surgery visual acuity was main- tained or improved at three to four weeks (Fig. 6a) (Fig. 7a) . Three patients lost some 6b).
vision by the sixth month, one from ischaemic optic
Approximately half the patients with preoperative neuropathy and two from persistent inferior detachmacular detachment had improved visual acuity by ments (Fig. 7b) . Fig. 7 Visual results in patients with macular detachment prior to balloon insertion: (b) at three to four weeks after surgery; (b) at six months postoperatively.
COMPLICATIONS
Superficial corneal erosion occurred in two patients because the catheter was improperly directed and abraded the epithelium. The corneas healed in one day when the catheter was redirected. Uveitis occurred twice. In one patient-the diabetic with the iatrogenic break near the posterior pole (see above) -it was severe. The balloon, which had slipped into the retrobulbar space, caused some venous obstruction and had to be removed on the second postoperative day. In the second patient the uveitis was mild and responded to local steroids. A macular pucker occurred in one patient who subsequently underwent multiple operations, including a vitrectomy for progressive proliferative vitreoretinopathy. Small choroidal effusions occurred in two patients and resolved spontaneously. There were no infections. It is worth noting that, although the balloon intruded beneath a rectus muscle in 47 cases and beneath a vertical in 30, the muscles nevertheless functioned normally within hours after the balloon was deflated and removed, and diplopia did not occur (Table 12) . A better case can be made for the presumption that aphakic detachments tend to be associated with small breaks that are difficult to find. In three patients such a break occurred close to the primary break and was discovered only after the balloon was deflated and redetachment occurred. A second break below and more remote from the primary break was present in nine patients.
An encircling band or even a short sponge would have captured the adjacent breaks, but whether an encircling band as a first procedure would have closed the remote undetected breaks is questionable. In five patients in whom a break could not be found encircling buckles placed speculatively beneath the presumptive traction line in the periphery if it was present, or if not at 13 mm, succeeded in closing an undetected break only once. These results differ from Norton's experience, in which a speculative encirclement in 23 patients with undetected breaks succeeded in reattaching the retina in 20. Those figures, expressed as 87%, have had a profound effect on the management of aphakic detachment. We cannot reconcile them with our experience.
Could encirclement serve a prophylactic purpose in preventing subsequent breaks? Our series does not justify the procedure. Only one patient developed an additional break within six months after the initial reattachment.
We suggest that the routine use of encircling bands in aphakic detachment came about because, when the indirect ophthalmoscope brought the aphakic ora readily into view, magnification of the 20 dioptre lens was insufficient to show the difference between cysts and holes or tags and tears in the periphery. With the advent of the biomicroscopic technique that uses a three-mirror-contact lens in conjunction with scleral depression to study the periphery small breaks in the retinal periphery can be identified with more certainty. In this series 95% of superior breaks were found, and all but two of the inferior breaks after their presence was indicated by residual detachment. The need to wall away stretches of peripheral retina because they might harbour additional breaks has diminished.
Why not encircle anyway? First, encirclement is a four-quadrant procedure with significant complications.47 If used in combination with extensive coagulation it handicaps further efforts to reattach the retina should the encirclement fail. Secondly, it promotes radial folds and so is less effective than the local use of buckles in closing retinal breaks.8 Lastly, Yoshida et al. 9 have recently shown that constriction of the eye with an encircling band, even when it is limited to the 10 to 20% that we once recommended as a safe limit,7 causes chronic ischaemia. Dobbie" demonstrated that encirclement diminishes the amplitude of the ocular pulse. Winter and Lipka" reported diminished retinal sensitivity in patients who underwent an encircling procedure.
This report recommends the use of the balloon as an initial procedure in managing selected (one break) aphakic detachments. In the series reported here the reattachment rate after one procedure was 10% less than might have been expected from local implantation of a sponge. Nevertheless, for 69 of the 100 patients the initial insertion of the balloon in conjunction with cryo or laser surgery caused permanent reattachment of the retina. For the remainder the use of the balloon defined the reasons for the retina's failure to become reattached and left a relatively uninjured eye on which to operate again. 
